Knowledge Use Principle
• Availability of knowledge in long-term memory is a necessary but insufficient condition for good writing.
• Accessibility and creative application of knowledge through working memory is also necessary.
• Without training, knowledge too often remains inert during composition.
Knowledge Use Themes
• Using knowledge requires maintaining and manipulating multiple representations in working memory.
Working memory constrains advancement from knowledege-telling to knowledge-transforming to knowledge-crafting.
• Extending the 10 Year Training Rule to Writing Expertise
Acquiring expertise in complex cognitive domains requires a minimum of 10 years of dedicated training and in writing perhaps much longer.
• Executive attention must be available to coordinate writing processes for advanced stages of writing skill.
Only maturation, domain-specific learning, or process training can achieve this end.
• •Reviewing primarily of author's representation
•Revise text so it corresponds to author's representation.
•Interaction of planning, translating, and reviewing
•Reviewing of both author and text representations
•Revise text so it corresponds to the reader's representation, as imagined by the author.
Representations in Composition
Traxler & Gernsbacher •Reviewing primarily of author's representation
•Interaction of planning, translating, and reviewing • Causes a slowing in word production. • Rapid emergence of executive strategies (e.g., systematic search and subvocal rehearsal) between ages 6-10 maps and growth in executive control in adolescence depends on working memory increases. • Planning, generating, and reviewing are each limited by individual differences and age differences in WM capacity o McCutchen (1996) o Ransdell & Levy (1996) • Self-regulation of planning, translating, and reviewing requires mastery of handwriting and spelling and age-related growth in WM capacity 
Prefrontal Cortical Development
• Prefrontal cortical regions associated with the WM central executive are not fully developed until early adulthood.
o Kuhn (2006) • In vivo evidence of delayed brain maturation in frontal regions can be seen in MRI comparisons of adolescents (ages 12-16) and young adults (ages 23-30).
o Sowell, Thompson, Holmes, Jernigan, Toga (1999) Automatic Retrieval from Long-Term Memory reduces Working Memory Overload
• Expertise provides long-term working memory reducing the load on the traditional short-term stores and central executive.
o Ericsson & Kintsch (1995) • Domain-specific expertise on the writing topic allows rapid, effortless retrieval of knowledge as it is needed during text production.
o McCutchen (2000) o Kellogg (2001) • Use strategies that funnel more effort to one process at a given moment in time. Examples include:
-Outline during prewriting to focus text generation during a first, relatively polished, draft.
o Kellogg (1988; 1990) -Prepare unorganized notes or sentences as a rough, first draft that are then set aside in preparing a revised draft.
o Galbraith & Torrance (2004) Focusing Effort with Strategies Data from Galbraith & Torrance (2004) Reducing the Momentary Demands
• Achieve relative automaticity by reducing the cognitive effort of restricted subcomponents.
Proceduralize knowledge (Anderson, 1983) Retrieve rather than compute (Logan, 1988) Examples include:
-transcription (handwriting and spelling mastery)
o McCutchen (1996) o Bourdin & Fayol (2002) -revision of subject-verb agreement errors (slow effortful algorithm in young children changes to rapid automatic check in undergraduates). 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 o Freedman & Calfee (1983) • Delay of feedback is often measured in days or even weeks.
Automated Essay Scoring e-rater and Intelligent Essay Assessor
• Potential to provide reliable, immediate, and individualized feedback while reducing grading burden.
o Shermis & Burnstein (2003) • Validity and acceptance of computerized grading is still in question.
o Ericsson & Haswell (2005) Cognitive Apprenticeship Vygotsky (1978) Rogoff (1990) 1) Mentor-guided participation in an organized cultural activity. 2) Zone of proximal development-gap between current and potential performance achieved under guidance. 3) Learning precedes development-the environment induces and supports students to learn beyond their current development. 4) Learning by observation of models, with progressively more adult-like performance.
Psychology and the Teaching of Writing in 8000
and Some Words (Rijlaarsdam et al., 2005) Data from Couzijn & Rijlaarsdam (1996) .
